Summary. The progesterone content of corpora lutea from armadillos in the delayed implantation period and both corpora and placentae from animals in the post-implantation period was determined chemically.
INTRODUCTION
The reproductive cycle of the nine-banded armadillo (Dasypus novemcinctus) is characterized by a distinct period of delayed implantation of 3 to 5 months duration (see Enders, 1966 , for a recent review). The length of the postimplantation period has been estimated to be \\ months. The four genetically identical young born develop from a single blastocyst. Only the ovary from which the single ovum was ovulated contains a corpus luteum. There are no accessory corpora lutea. Removal of both ovaries, but not either one, during the delay period precipitates implantation of the blastocyst (Buchanan, Enders & Talmage, 1956 ; Enders & Buchanan, 1959; Enders, 1966) . The endocrine factors underlying delayed and post-ovariectomy implantations in the armadillo are unknown.
381
The corpora lutea appear active during both the delayed and immediate post-implantation periods on the basis of histologie examination or bio-assay of peripheral plasma by Hooker-Forbes test (Enders, 1966; Talmage, Buchanan, Kraintz, Lazo-Wasem & Zarrow, 1954) . However, during the latter part of gestation the corpora lutea show morphological signs of degeneration (Enders, 1966) .
In the present study, the progesterone content of the corpora lutea, placentae, adrenal glands and peripheral and uterine vein blood from armadillos in different reproductive states was measured by chemical methods.
MATERIALS AND METHODS
Female armadillos were captured from the wild population in east Texas between October 1965 and March 1967, and shipped by the dealer to the laboratory within a week of captivity; further details may be found elsewhere (Enders, 1966 For further identification of the isolated steroid, samples were pooled in three groups (delay corpora lutea, corpora lutea from animals in which implantation had already occurred and placentae) and treated with 20/Jhydroxy-steroid dehydrogenase enzyme as described by Henning & Zander (1962) . Rechromatography and localization of the steroid spot were done as described under acetylation.
RESULTS

Isolation ofprogesterone
The mobility in hexane-65% methanol system and u.v. absorption maxima of the isolated steroid were similar to those of an authentic sample of progester¬ one. Upon acetylation, the RF value as well as the location of the radio-active peak remained unchanged. (Text-fig. 2 ). No progesterone could be detected in the placenta until the foetuses had reached a crown-rump length of over 4 cm (Text- fig. 2 ). After this stage, there was a progressive increase in the total progesterone content^g /placenta). The concentration of progesterone^g/g) followed the same trend. There was a tendency for a lower progesterone content^g /placenta) as well as concentration^g /g) in two near-term placentae (Text-fig. 2 ). 
Plasma
A total of eight samples of peripheral plasma, ranging in volume from 32 to 50 ml (two from delay animals and six from post-implanted animals carrying 2-to 7-cm embryos) was analysed, but no progesterone could be detected in any of them, suggesting that the concentration in pregnancy was less than 0-2 to 0-5 µg/100 ml plasma, which is the sensitivity of the method employed. Of the two uterine vein blood samples (20 ml each), the one from the animal carrying 4-3-cm embryos (placental wt 10-7 g) contained 23 µg progesterone/ 100 ml of blood, while in the sample from an animal carrying embryos of less than 1 cm (placental wt 158 mg) no progesterone could be detected.
Adrenals
A total of eleven adrenal glands (four from non-ovulated and seven from delayed animals) was analysed; only three glands from each group contained any detectable progesterone (4-9 µg/g in non-ovulated, compared with 6-6 µg in delay, jP>0-05). However, recovery of the progesterone added to the adrenal gland samples was very poor (about 32%).
'Post-delayed' corpora lutea Implanted embryos are never found in the armadillo from late June to September except under experimental conditions (Hamlett, 1932; Enders, 1966) . Therefore, blastocysts still unimplanted in the uterus at any time between mid-February and May must be destined to eventual degeneration. Such animals may be designated 'post-delay' animals. Four such animals killed in February and March were found to carry 'abnormal' looking blastocysts. The weight of the corpora in this group (106+12 mg) was significantly smaller (P<0-05) than that in delay animals with blastocysts killed between November and January (183+13 mg), but the progesterone content was similar (2-67 and 2-70 µg/gland) in the two groups.
DISCUSSION
Studies on the functional status of the armadillo corpus luteum during the delay period have been somewhat equivocal. Hamlett (1935) thought that the corpus luteum was non-functional during the delay period, judging from the histology of this gland and the relative lack of progestational changes in the uterus. On the other hand, Talmage et al. (1954) , on the basis of Hooker-Forbes assay of peripheral plasma, and Enders (1962 Enders ( , 1966 , on the basis of luteal morphology as revealed by light and electron microscopy, considered the corpus luteum of delay to be functional. The presence of progesterone in detectable quantities in these corpora adds further support to this conclusion. Progesterone has also been detected in the corpora of delayed implantation in the European badger (Canivenc, 1966) and roe deer (Short & Hay, 1966) .
Both the size and the total progesterone content of the corpora lutea of delay were significantly lower than those of immediate post-implantation period. The extent to which these two parameters reflect the functional activity of the corpora in this species is unknown, although in several other species some correlation has been found (Short, 1964) . It seems likely that the lower weight and progesterone content of delay corpora are indications that these glands are functioning at a lower level during the delay period than during the immediate post-implantation period. Whether such a deficiency in progesterone may be the cause of delayed implantation in this species is unknown, but injection of progesterone in delay animals, with or without ovaries, has not been found to result in the implantation of blastocysts (Enders, 1966) .
The size as well as the progesterone content of the corpora was found to decrease markedly during the latter part of gestation. Morphologically, these glands show pronounced degeneration (Enders, 1966) . These observations taken together indicate that functional activity of the armadillo corpus luteum declines during the latter part of gestation. At this stage, however, increasing quantities of progesterone can be detected in the placenta. In fact, the progesterone level in the armadillo placenta appears to be one of the highest among several species that have been studied. [It is higher than the values reported for the mare (Short, 1961) and monkey (Short & Eckstein, 1961) , and lower than the human placenta of mid-gestation (Zander, 1959) .] A lack of detectable amounts of progesterone in as much as 125 ml of peripheral blood even at late gestation indicates that the presence of blood in the placenta cannot account for the high level of hormone in this organ. The pronounced decreases in the size as well as the progesterone content of the corpora lutea at this stage make them an unlikely significant source of progesterone. Additionally, one sample of uterine vein blood studied was found to contain a high level of progesterone. These observations suggest that the placenta in this species forms an additional source of progesterone at least during the latter part of gestation.
